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INTRODUCTION 

Currently, only 1.0% (26,304 ha) of the original 2,630,456 ha of coastal prairies still remain in or near its origi¬ 
nal condition in Texas (Smeins et al. 1991). The coastal prairies, known as the Gulf Coastal Prairie and Marsh¬ 
es vegetational area (Gould 1960), is a region of significant plant endemism. Carr (2009) mentions 104 of the 
320 Texas endemic plants as occurring in at least one location in this region. The number of vascular plant 
species (including introductions) in Texas varies from 4839 (Correll &  Johnston 1979) to 5100 (Turner et al. 
2003). MacRoberts and MacRoberts (2008) cite the number of species in the Gulf Coastal Prairies and Marshes 
vegetational area as 2317, showing it to be the richest in species number of any of the vegetation areas of the 
state. Yet, as of today, there are but few published floristic lists of portions of the area, thus indicating the area 
has largely been neglected. 

Topography of the Gulf Coastal Prairie and Marshes vegetational area is flat to very gently rolling from the 
Texas-Louisiana border to Harris County (Houston). Included features are barrier islands, beaches, estuarine 
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lagoons, saline and brackish marshes as well as inland prairies and woodlands of various sorts. This region of 
the state is considered transitional and largely defined by the absence of pines, clearly distinguishing it from 
the adjacent Pineywoods vegetational area. Elevations are mostly less than 46 m. Most of the region is under¬ 
lain by poorly consolidated clays, silts, and sands of Pleistocene or Holocene age. Nearest to the coast lies the 
Beaumont Formation, which often appears as a featureless plain of black clay. However, sandy materials of 

graphically, such sands have a major effect on the local diversity of vegetation. Also of note from the city of 
Beaumont area is a series of former Pleistocene aged barrier islands that now he on the current shoreline rather 
than offshore. A strip of the Ingleside barrier island extends through the Candy Abshier Wildlife  Management 
Area (CAWMA) with the sands of this system supporting many species that do not occur on the Beaumont 
clays to the west. Inland from the Beaumont Formation is the Fissie Formation, which typically has a loamier, 
sandier surface and a more gently rolling topography. Both the Beaumont and Lissie formations routinely ex¬ 
hibit pimple mounds, several being up to 8 m in diameter and up to 1 m in height. These mounds occur 
throughout the prairie portion of CAWMA. 

dy” Cain Abshier, a former Texas Parks and Wildlife  employee who promoted wetland conservation recycling 
and preservation of historic sites. The site was purchased in 1990. Candy Abshier Wildlife  Management Area 
(CAWMA) is recognized as one of the most popular points on the Great Texas Coastal Birding Trail (TPWD 
2012). CAWMA (TPWD 2012) is located on Galveston Bay and Trinity Bay, near Smith Point in Chambers 
County (Fig. 1). CAWMA ranges from a minimum of sea level to a maximum of 4 m in elevation. Climate of the 

Mean annual precipitation averages 140 cm in Chambers County. The average frost free period is 270 days in 
Chambers County (Natural Fibers Information Center 1987). Hurricanes are relatively rare but over time have 

The main soil type at CAWMA (Crout 1976) is the Stowell-Clodine association characterized by acid and 
alkaline, sandy and loamy soils. This association is slightly above sea level and has little natural drainages. The 
Stowell soils are on sandy ridges from 0.5 to 4 m above sea level. Clodine soils are in depressions 0.25 to 1 m 
above sea level. Both soils have a surface layer of very dark grey sandy clay loam from 12.7 cm to 38.1 cm in 
depth. A small portion of CAWMA near the western boundary consists of Veston soils, alkaline and saline soils 

storm tides and wind action. CAWMA consists primarily of coastal prairie habitat with significant important 
coastal woodlot (oak mottes) and freshwater ponds. Approximately 31 ha of the area are in this oak motte 
habitat. The remaining area is coastal prairie (50 ha) vegetation and freshwater ponds (2 ha). 

MATERIALS AND METHODS 

the authors (Rosen and Singhurst) between 2008 and 2013. Collections are deposited in the Baylor University 
Herbarium (BAYLU)  and University of Texas Herbarium (TEX-LL). The nomenclature follows Plants Database 
(USDA, NRCS 2014). Plants considered non-native are those that are not part of the native to the flora of Texas 
and we followed Plants Database (USDA, NRCS 2014). 

FLORISTIC RESULTS 

Dominant vegetative over story on the CAWMA (Fig. 2) consists of slender bluestem (Schizachyrium tenerum), 
little bluestem (Schizachyrium scoparium), brownseed paspalum (Paspalum plicatulum), few flowered beaksedge 
(Rhynchospora rariflora), fascicled beaksedge (Rhynchosporafascicularis), nutrushes (Scleria spp.), gulf cord- 
grass (Spartina spartinae), coastal live oak (Quercus virginiana), sugarberry (Celtis laevigata), Carolina cherry 
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laurel (Prunus caroliniand), and maidencane (Panicum hemitomon). Forbs are mostly annual and perennials 
with their presence being influenced by rainfall. 

A total of 363 species representing 84 families and 220 genera were documented for CAWMA (Appendix 
1). Of this total 33 (9.1%) are non-native species. Plant families with the largest number of species were Poaceae 
with 63 (17.2 %), Cyperaceae with 48 (13.1%), and Asteraceae with 43 (11.7%). Several rare and regionally sig¬ 
nificant plant species were documented. These include threeflower broom-weed (Thurovia triflora), bracted 
blazing-star (Liatris bracteata), and stemless spiderwort (Tradescantia subacaulis). 

The flora of CAWMA was compared with recently published floral checklists of three coastal prairies. 
These include the flora of Nash Prairie (Rosen 2007) and Mowotony Prairie (Rosen 2010) in Brazoria County, 
both owned by the Nature Conservancy of Texas and the Warren &  Jack Road Prairies (Singhurst et al. 2014) 
in Harris County, owned by the Katy Prairie Conservancy. The comparisons are presented in Table 1, which 
shows comparable naturalness represented by a low percentage of non-natives (9% or less) for all four prairie 
sites. This supports the importance for continued management of all four of these prairie preserves in a land¬ 
scape that is highly susceptible to much higher percentages of non-native plant invasions. In summary all four 

of Texas. 

PLANT COMMUNITY RESULTS 

were documented at CAWMA. One association is a newly described plant community within Nature Serves 
classification scheme (NVCS 2014). CAWMA is herbaceous rich with 90% of the species being herbaceous an- 

the plant community association descriptions are discussed by system categories (terrestrial and aquatic veg- 
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Fig. 2. Candy Abshier Wildlife  Management Area Prairie Vegetation. 

etation classes). Within each class, one or more associations may be present. The associations generally follow 
the name, a brief description of each, with emphasis on major characteristic species. 

Natural Terrestrial Associations 

chospora plumosa - Rhynchosporafascicularis - Scleria spp. Herbaceous Vegetation) 
This community, which encompasses about 52 ha, is an upland coastal prairie of the West Gulf Coastal 

Plain with extremely rich flora diversity. The area is dominated by Schizachyrium tenerum, Rhynchospora rari- 
flora, Rhynchospora plumosa, Rhynchosporafascicularis, and Scleria ciliata, S. georgiana, S. pauciflora, and S. re¬ 
ticularis. The community is developed on Stowell loamy fine sandy loam that is characterized by an abundance 
of pimple mounds. Extreme variability in micro-topography is typical, particularly with sandy to sandy loam 
soils within this prairie type. The most elevated mounds are very sandy and contain xeric sandhill flora found 
at the summit. The inter-mound swales vary in depth, retaining water from days to weeks after rain events, 
apparently caused by differential water holding capacity. In a few localized areas sandy ridges, in concert with 
a series of mounds, act as dry upland features with seasonal seepage migrating from the bases of ridges and 
mounds to lower areas that are similar to seepage bogs. These areas support such plants as Lycopodiella alope- 
curoides and Schoenolirion croceum. 

Other characteristic flora included Andropogon capillipes, Anthaenantia rufa, Arnoglossum ovatum, Dichan- 
thelium acuminatum, D. scoparium, Drosera brevifolia, Eleocharis tuberculosa, Eupatorium rotundifolia, Gratiola 
pilosa, Helianthus angustifolia, Hyptis alata, Hypericum crux-andreae, Ludwigia hirtella, Paspalum floridanum. 
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354(93.1o/o) 26(6.9o/o) 378 

Pinguiculapumila, Polygala cruciata, Rhexia mariana, Sabatia gentianoides, Viola lanceolata, Xyris ambigua, and 

2. Gulf Cordgrass Herbaceous Vegetation (Spartina spartinae Herbaceous Vegetation) 
This community at CAWMA occurs on upland flats just above normal tidal reach and encompasses about 

6 ha. Spartina spartinae is typically a monodominant, but Setariaparviflora is common and Spartina patens may 
be locally codominant. Other characteristic species included Andropogon glomeratus, Cyperus spp., Lythrum 
alatum, and Baccharis halimifolia. Several small patches of saline hardpans (slick spots) are embedded within 
this plant community. These micro-habitats are sparsely vegetated with hyper-saline flora and included the 
Texas endemics Liatris bracteata and Thurovia triflora (Poole et al. 2007). Additional saline flora includes Bor- 

Spergularia marina. 

3. Texas Gulf Coast Live Oak - Sugarberry Forest (Quercus virginiana - Celtis laevigata/Prunus caroliniana 
Forest) 
This association (Diamond 1993) includes woodlands occurring along the upper Gulf Coast of Texas north of 
Galveston Bay (Brazoria, Chambers, Galveston, and Jefferson counties, TX) on the Ingleside barrier-strand- 
plain, a Pleistocene barrier ridge. This community at CAWMA encompasses about 24 ha. The canopy is domi¬ 
nated by Quercus virginiana. The patchy understory contains Ilex vomitoria and Prunus caroliniana, which may 
also reach into the canopy. A few other oak species sporadically occur in this coastal forest and include Quercus 
laurifolia, Q. nigra, and Q. phellos. Several Carex spp. and Allium canadense are prominent in the seasonally 
damp shady understory during the spring and early summer. 

Depressional Pond Types.—Pond flora at CAWMA encompasses about 2 ha and is variable due to differences 
in substrate and water depth. Pond flora is mostly centric with the deeper center of ponds dominated by emer¬ 
gent aquatic plants and then migrating to seasonal flooded outer edges. The deeper portions of the ponds at 
CAWMA included emergent aquatic flora such as Nymphaea odorata and Utricularia gibba. With water depth 
of 15-61 cm (6-24 inches) Eleocharis quadrangulatajuncus effusus, Panicum hemitomon, Polygonum hydropiper- 
oides, Proserpenica palustris, Sacciolepis striata, and Schoenoplectus tabernaemontana are prominent. A water 
depth of less than 15 cm (6 inches) is dominated by Hydrolea ovatajuncus repens, Juncus roemeriana, Ludwigia 
linearis, and Panicum rigidulum. 

DISCUSSION 

The overall goal of this research was to document the flora and plant communities of CAWMA. While some 
data on the flora of upper coastal prairies have been collected on a few prairie sites, there is a great need to study 
additional prairies. Thus this work will  also serve as an invitation to conduct additional studies on the coastal 
prairies. Southwestern Chambers County contains several small and one large (Middleton Prairie, 324 ha) in¬ 
tact prairies on the Ingleside geologic formation. Preliminary inventory of this prairie (Bridges et al. 2014) has 
documented the presence of a number of species (~15) that seemingly may be related to tract size and also blurs 
the distinction between coastal prairie and the adjacent piney woods. Included among these species were indi¬ 
cators of tall grass prairie and seasonal seepage plants more typical of Longleaf Pine Wetland Savannahs of 
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southeast Texas. Included were such species as Marshallia graminifolia, Orbexilum simplex, Eriocaulon decangu- 

additional study of the upper coastal prairies. In conclusion, CAWMA is an extremely important coastal prai¬ 
rie that contains a high diversity of flora, three Texas endemic plants, and a newly described plant community 
association. We highly encourage further flora inventories of the coastal prairies of Texas. 

APPENDIX 1. ANNOTATED CHECKLIST OF THE FLORA OF CANDY ABSHIER WILDLIFE MANAGEMENT AREA 

The annotated checklist is divided into pteridophytes, gymnosperms, and angiosperms, which subdivided 
into monocots and dicots. Families, genera, and species are arranged alphabetically beneath each heading. 
Nomenclature follows USDA, NRCS (2014). Names of collectors are abbreviated as follows: DJR = David Rosen 

specimens were verified at and deposited in the Baylor University Herbarium (BAYLU)  and University of Texas 
Herbarium (TEX). 

The checklist consists of 84 families, 220 genera, and 363 species. The families with the most species are: 
Poaceae (63), Asteraceae (43), Cyperaceae (48), Fabaceae (14), andjuncaceae (12). 

r& Schultes, JRS 20600 
ichultes, DJR 4073,4017, 

Isolepis carinata Hook & Arn. exTorr., JRS 14953 
Kyllinga odorata Vahl, DJR 4107, JRS 14954 
Rhynchospora chapmannii M.A. Curtis, DJR 4660 

Rhynchospora debilis Gale, DJR 4094, JRS 1! 

ichx.)Vahl,DJR4291&4293, JRS 15248 

Rhynchospora harveyi E. Boot., DJR 4653 & 4657 
Rhynchospora inexpansa (Michx.) Vahl, DJR 4294, JF 

Rhynchospora macrostachyaTorr. ex A. Gray, JRS 14972 & 15249 
Rhynchospora plumosa Elliott, DJR 4068 & 4087, JRS 14959 & 15161 
Rhynchospora rariflora (Michx.) Elliott, DJR 4092 & 4052, JRS 15168 









'.) Terrell, JRS 20594 
1 L., DJR 4100 & JRS 15284 

DJR4681 
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trachondraceae 
ilypremumprocumbens L., DJR 4301, JRS 15275 

Lepuropetalon spathulatum Elliott, JRS 20596 

Gratiolapilosa Michx., DJR 4303, J 
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